117 child malnutrition, and case management) using a formula developed by Boerma and colleagues 118 [12] .
Measurement of financial hardship
120 Incidence of catastrophic health expenditure (CHE) and impoverishment due to OOP health 121 payments were approximated for financial hardship assessment. Several thresholds can be 122 considered according to World Bank's guideline [13] . In this analysis, a threshold of 25% non-123 food consumption expenditure was used; therefore, a household's health expenditure was 124 deemed catastrophic if its total OOP health payments exceeded that threshold. Consistent with 125 WHO's guideline [14] , the incidence of impoverishment was derived using poverty line and 126 subsistence spending. A household was considered poor if its total per capita expenditure was 127 less than its subsistence spending after paying for healthcare, and thus a household's health 128 expenditure was considered impoverishing if its total per capita spending after paying for health 129 care was below the poverty line [14] . The poverty line was determined using average food 130 expenditure of households with food expenditure share within 45 th and 55 th percentile of the 131 sampled households [14] . A household was deemed to be experiencing hardship if it encountered 132 either CHE or impoverishment. All household consumption calculations were performed 133 following Living Standard Measurement Study guideline [13] .
Statistical analysis
135 All trends and projections for health service coverage and financial risk protection components 136 were estimated based on proportions estimated from original survey data with 95% confidence 137 interval (CI). The composite prevention and treatment indices were developed based on random-138 effects meta-analysis [15] . For equity analysis, households were divided into five wealth 139 quintiles (Q1-Q5) to assess socio-economic status. Due to the lack of information on income as 140 most Ghanaians belong to the informal sector, household economic status was measured based 141 on the level of consumption or asset-based wealth index. The index was constructed from 142 household asset data using principle components analysis and a wealth score was generated for 143 each household. This information was provided for households in the Demographic and Health 144 Surveys as well as Ghana Living Standard Measurement Surveys. Households were ranked 145 based on wealth scores and divided into quintiles, starting from the poorest quintile (lowest 20%) 146 to the richest quintile (highest 20%). The slope index of inequality (SII) and relative index of 147 inequality (RII) were calculated to provide an absolute and relative measure of inequality, 148 respectively. SII measures the absolute difference between the extremes of wealth quintiles and 149 reflects the difference in percentage points in each indicator, while RII is a measure of ratio 150 signifying the degree of inequality [11] . SII and RII were calculated by regressing outcomes of 151 health service and financial indicators against household's relative rank in the cumulative 152 distribution of wealth position. All aforementioned analyses were performed using Stata (version 153 15.0/MP, StataCorp).
154
A Bayesian linear regression model with a non-informative prior was developed, considering 155 year as the covariate, to estimate the trends in indicators over time and its posterior predictive 156 distribution. All proportions were logit transformed before the analysis, and all calculations were 157 conducted as such. The Markov Chain Monte Carlo (MCMC) algorithm was applied to obtain 158 1000 samples from the posterior distribution of the parameter of interest using two chains. For 159 each of the chain, the first 5000 iterations were discarded as burn-ins and the number of 160 iterations increased until the MCMC outputs converged. These posterior predictive distributions 161 were used to obtain projections and credible intervals up to year 2030. They were also utilized to 162 calculate the annual rate of change and the probability of achieving UHC targets for all included 163 indicators. Another wealth quintile adjusted model with non-informative prior was fitted to 164 estimate the predicted coverage of all indicators for different socio-economic groups.
165 Convergence of MCMC outputs was assessed by visually examining trace plots. Posterior 166 samples were considered to have converged when outputs from two chains adjoined.
167 Additionally, Gelman-Rubin diagnostic statistics were applied as a quantifiable measure of 168 convergence. A potential scale reduction factor (PSRF) was used in the Gelman diagnostic, 169 where a PSRF value close to 1 signified convergence, and a PSRF value greater than 1.02 170 indicated convergence failure. To further assess the accuracy of the model, a deviance 171 information criterion (DIC) was calculated for each indicator at the wealth quintile and 172 subnational level in the case that quintiles or regions also acted as covariates. For every single 173 estimate of trend and projection in health service coverage, a DIC value was calculated for model 174 with and without interaction. The model with smaller penalized deviance was integrated into the 175 analysis (Table in S2 Table) . Bayesian regression models were developed in JAGS and 176 implemented in R.
Results

Health service coverage
179 Table 1 lists the predicted coverage of 17 chosen health service indicators, grouped into 180 prevention and treatment categories along with 95% credible intervals (CrI), the probability of 181 achieving the target of 80% coverage by the year 2030, as well as the annual rate of change from 182 1995 to 2030. The results are very promising amongst most prevention service indicators as they 183 are estimated to have more than 90% probability of achieving the target except need for family 184 planning satisfied, adequate sanitation, and non-use of tobacco. Amongst the treatment 185 indicators, care seeking for pneumonia among children is the least reassuring with a low 186 probability of 5.1% of reaching the target while access to institutional delivery and use of skilled 187 birth attendance will have more than 85% probability. In 2015, family planning demand satisfied 188 and care seeking for pneumonia were deemed to have the lowest national coverage at 46.3% 189 (95% CrI: 38.5-54.3) and 49.9% (95% CrI: 33.8-64.0), respectively, followed by insecticide 190 treated bed nets for pregnant women and children at around 60%. Note: a The probability of meeting the target of 221 100% probabilities for composite prevention index; however, the same cannot be applied to 222 composite treatment index as four out of the 10 regions will fail to reach the target, given 223 probabilities less than 80% (Table in S9 Table) . 254 Central region incurred the highest incidence at 2.3% (95% CrI: 1.4-3.5), followed by Volta at 255 2.1% (95%CrI: 1.3-3.2). At the same time, Brong-Ahafo and Upper East had the highest 256 incidence of impoverishment at 0.8%. Details regarding the incidence of impoverishment for all 257 regions can be found in Table in S10 Table. 375 the inability to make projections for NCD and HIV related indicators, and the inability to capture 376 information for those that are too poor to utilize healthcare.
Conclusion
378 Ghana with its strenuous efforts in making health care more equitable and affordable has made 379 tremendous improvements in health service coverage along with reducing out-of-pocket (OOP)
380 payment owing to the enforcement of NHIS. The establishment of NHIS was also an attempt to 381 achieve MDGs, especially in the area of maternal and child health in which significant 382 improvements were observed. However, apparent inequalities were evident at the national and 383 subnational level since the poor were suffering more catastrophic health expenditure (CHE) and 384 had less access to health services. These inequalities were observed in many studies conducted in 385 Ghana thus far. Policy makers need to have stronger commitments in achieving equity as many 386 health care interventions, aimed at the poor, do not reach them. Several options to be considered 387 are equitably distribute funds to regions according to needs, reduce copayment by exempting or 388 heavily subsiding premium for the poor, and enhance Community-based Health Planning and 389 Service programme to improve access to hard-to-reach population. Ghana serves as an 390 exemplary example for other Sub-Saharan African countries in implementing a health insurance 391 at the national level. Its achievement in improving health care utilization for its citizens and 392 reducing financial burdens is praiseworthy. It is recommended that Ghana to continue with its 393 current progress by further enrolling all its citizens into the scheme. By doing so, UHC will no 394 longer be a distant dream.
